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Notes Toward a Theory of Wishful Thinking 

Under certain conditions, the hypothesis I will discuss Implies 
behavior violating the Ramsey-Savage-Luce-S^ppes postulates on 
decision-making under uncertainty. These conditions were met in some 
recent betkng experiment* by John Chlpman; h* reports violations of 

the sort suggested by my hypothesis. Since this constitutes the only 

\ * 

experimental test of my hypothesis in the field of betting behavior 
(it Is supported by considerable experimental evidence in the field 
of verbal expectations, forecasting and guessing behavior), X will 
discuss his results and my Interpretation of them. (Chlpman's inter¬ 
pretation Is different. Incidentally; further experiments will be 
needed to test which generalization is more useful). I will then 
spell out my hypothesis In full and draw attention to so e remaining 
empirical Implications that conflict with qyrrent theories. 


Let (aAb) denote an act which will have conscience a If event 
A occurs, b If A does not occur; we will call such an act a .. ambl e. 
The Luce-Savage-.iamsey-Suppes axioms are restrictions on a subject’s 
preferences (choices) among gambles of this typical form. Among the 
restrictions Implied are the following* 

(a, b are outcomes such that a Is preferred to b; X, Y,Z are events; 

a) If he prefers aXb to aYb, then he prefers bYa to bxa. 

b) If he is indifferent between aXb and bXa, and between aYb and 
bYa, then he Is Indifferent between aXb and aYb. 

c) If he prefers aX^b to aY^b and aX^b to aY 2 b, he prefers 
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Ramsey 

The basic Inference In the sarrsnl approach Is that If the 
subject prefers a to b, and prefers aXb to aYb, then he considers 
event X ”more likely than” event Y« (It is also assumed that the 
gamble aA'b Is equivalent—and Indifferent—to the gamble bAa, where 
a£ A* denotes ”not-A”). With this Interpretation, the above con¬ 
ditions correspond to the following* 

a) If X Is more likely than Y, then not-Y (Y*) is more likely than 
not-X (X*). 

likely, 

b) If X and X* are equally likely, and Y and Y' are equally/ then 
X and Y are equally likely (likewise X and Y', X' and y}. 

c) If is more likely than Y^, and Xg Is more likely than Yg, 
then the union of X, and Y^ is more likely than the union of 
^2 and Yg« 

Clearly, these are characteristics that the relationship 
”more likely than” (as defined operationally above) must have If It 
is to be interpreted as a ftaaltlat qualitative probability , (Stronger 
restrictions on choices are required—and supplied by the authors 
cited—for us to Infer a numerical probability from choices among 
gambles. However, I will examine only those conditions that underly 
a qualitative probability relationship among events; as seen above, 
this implies a relationship with more structure than a weak ordering 
of events). 

I propose the following experiment. A subject confronts two urns 
containing red and black balls, from one of which he will draw a ball 
at random. In the case of urn I, he knows nothing about the ratio of 
red to black balls; It may be anything from 0 to 1. Let 
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represent the event that* drawing from urn I, he draws a red ball 
(R^* = Is the complementary event of a black ball drawn)* Let 
a and b denote payoffs of £2 and £0, respectively. If he Is asked to 
choose between aRjb and bR^a (l.e., between an^b and aR^'b), which 
will he prefer? Let us suppose that he Is Indifferent between the 
two gambles* Ramsey, et. al ». would Infer that the subjective prob¬ 
abilities for and R^* are equalj we assign the number $ to each* 

The subject then counts the balls In urn II and discovers that 
there are 50 red and 50 black balls, In random order* If Rg is the 
event that,axae drawing from urn II, he picks a red ball, let us 
suppose that again he is Indifferent between betting on red and 
betting on black. I*e,, he Is Indifferent between the gambles aR g b 
and bR 9 a. Again we assign probabilities of $ to Kg a nd R 2* # 

Now we offer him a choice between aR^b and aRgb* He can bet on 
red, drawing from urn I, or (the same amount) on red, drawing from 
urn II. will he now be Indifferent ? Ky Intuition suggests strongly 
that he may not. If not, he is violating condition (b) above. 

This Is the point on which there is some experimental evidence. 
In Chlpman's experiments, the subject knew the population frequency 
In "urn II"j he observed a small, allegedly random sample from "urn 
I. H In one case, the sample from urn I consisted of five red and 
five black balls j the population Inurn II was fifty red and fifty 
black. (I am adapting his experimental conditions to my hypothetical 
ones. Chlpman actually used mathhboxes, and the heads and stems of 
matchesj smaller payoffs; and a stochastic definition of preference 
and Indifference. I will discuss the latter below). 

In this case, hfes subjects were Indifferent between aR 1 b and 
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b..^a, and also between aRgb and bR^. But to a significant degree* 
they were not indifferent between betting on red from the sampled urn 
and red from the known-population urn (lie., between aR^b and aa 2 b). 
As It happened, they strongly preferred urn II} they chose to draw 
from the urn with the known 50-50 distribution. (I suspect that the 
preference might run the other way under conditions; possibly with 
larger amounts of money. The point I wish to note is the lack of 
indifference). They violated condition (b). 

Again, suppose that we began by obse r v ing that a subject pre¬ 
ferred to bet on red from urn II rattier than red from urn I; he 
preferred aRpb to aRjb (as Chipman's subjects did). In Ramsey's 
interpretation, this would mean that he regarded R 2 as "more likely 
than" R 1# By condition (a), then, he must regard Q 1 as more likely 

than B . At least, he must act "as though" he did; he must prefer 
2 

aB^b to aB^b. But will he? It seems likely to me that a subject 

who prefers to bet on R g rather than R^ will also prefer to bet on 

B rather than B, (by considerations of symmetry; *emEmb»*xfchatxhB 
2 1 

I assume that he will act as though R^ and Bj,, and R 2 and B 2 , are 

°r>/y 

equally likely). If his choices reveal A hls estimates of likelihood, 
then he regards R 2 as more likely than R^, yet also regards not-R 2 
more likely than not-R^! Such relationships between events do not 
have the structure of a qualitative probability. (Specifically, they 
violate condition (a), above). 

Certain other results of Chipman's experiment have a bearing 
on condition (c). Suppose that urn I contains red, yellow and black 
balls, and a random sample consists &b of 3B-3Y-3B. Suppose that 
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urn II contains exactly 303, 30Y and 30R. First the subject chooses 
between aR-^b and aR^bj then between aY^b and aY 2 b* Chlpman found 
that when the frequency ratios In the sampled and the "known" urn were 
equal and the proportion of "favorable" outcomes was less than §, 
subjects preferred to draw from urn I* In this case, this means they 
would act as though R x were leasxli more likely than R g and *1 “ore 
likely than Yg* 

Finally, the subject chooses between a(Rj^ or Y^b and a(R 2 or 

Y )b# In other words, he "wins" If either a red andxa or a yellow 
2 M 
ball comes up* In Chlpman*s experiment, when the proportion of 

orable" outcomes was greater than $, subjects chose to draw ifom urn II* 

Thus, they would choose a(Rg or Y g )b, Indicating that the union of 

Rg and Y g was more likely than the union of R^ and Y^j In violation 

of condition (c)* 

In Luce's approach, discrimination between likelihoods and between 
payoffs Is assumed to be Imperfect, and the Savage-Ramsey axioms are 
replaced by restrictions on the statistical distribution of choices# 

The restriction corresponding, for example, to condition (a) above 
is his Lemma 5, which states that the statistical frequency with 
which aAb Is preferred to a3b must equal the frequency with which 
a 3 *t) is preferred to aA*b* in other words, B* must be Judged more 
likely than A* with the same frequency that A is preferred Judged 
more likely than B. This condition Is violated by the hypothetical 
results suggested above, and by Chlpman*s actual results for the 


50-50 case* 
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The Savage-Hamsey-Luce axioms give/operational meaning to the 
statement that individuals aot "as though" they assigned qualitative 
or numerical probabilities to events* In this sense* Chlpman's 
subjects do not act as though they assigned suoh probabilities* nor 
do the hypothetical subjects described above* What a££ they doing* 

Is there a pattern in their behavior that can be axiomatlsed by a 
different set of postulates? 

0 n e approach to an answer would be to search for violations of 
speolfic axioms, in hopes that the separate axioms will provide 
useful categories for distinct types of violations* It may turn out 
that an important class of behavior can be "explained" by abandoning 

or modifying one particular axiom* 

Instead, I will begin with an alternative set of hypotheses to 
explain the behavior* They happen to be derived, not from consider¬ 
ation of actions violating the Savage axioms, but from positive 
results of psychological experiments in fields related to (but not 
Including) betting: guessing, forecasting, verbal expectations* To 
present these results here would, I believe, make the following 
hypotheses far more "plausible.” However, I will restrict myself to 
outlining/the empirical implications, drawing attention to the fact 
that they do imply violations of the Savage-Luce axioms and that they 
are consistent with Chlpman* s and the hypothetical results* 

In the first sentence of their book, "Decision Making," fluppes 
and Davidson emphasize the two variables that dominate the Hameey- 
Savage-Luce approach* 
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"When an Individual chooses between alternatives which Involve 
uncertain outcomes It seems clear that at least two factors enter the 
decision* the degree to which the possible outcomes are desired 
relative to one another, and the degree to whlchthe outcomes are deemed 
probable." 

The caution, "at least," goes unnoticed In the remainder of the analysis, 
which allows roles only for the two faoters, relative desirability 
of payoffs and relative likelihood of events* I propose to intro¬ 
duce two additional variables* ambiguity of events, and importance 
of the payoffs. 1 will postpone a detailed operational definition of 
these concepts, but their meaning can be made clear in specific con¬ 
texts. "Ambiguity" Is associated with the quantity, type and 
"unanimity" of Information about the likelihood of the events, ror 
example. If the distrlfen Information about all the events In a set 
of gambles is in the form of sample-distributions, then "ambiguity 

may be closely (Inversely) related to the size of the sample. Indeed, 
(like leorgescu-Hoegen) 

Chlpman/intreduces sample-size as a variable for virtually the same 
purposes that I use "ambiguity," though the hypotheses he bases on it 
differ from mine. Bince I will be describing Chipman-type experiments, 
sample-size will serve as a working definition of ambiguity. (I don’t 
favor Chlpman's concept In general because* a) Information about many 
events can’t conveniently be described as a sample-distribution} b) 
emphasis on sample-size suggests emphasis on "quantity" of Information. 

It may be useful to regard "ambiguity" as high even though there is 
an ample ^quantity" of Information, when there are questions of reliability 
and particularly when there Is conflicting opinion and evidence.) 
"importance" is related to the level and sign of the payoffs. 

I find that both Luce and Savage mention similar concepts* though 
they-glve thea no role in their approach. Luce discusses the 
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"fuzziness" of probabilities associated with everyday events* He 
assumes that resulting inconsistencies of choioe will still conform 
to his stochastlo axioms* Savage refers to the "aura of vagueness” 
that surrounds many Judgments of probability; unlike Luce, he suggests 
th£,t some such factor might conceivably underly such behavior as 
M mlnimaxlng regret,” which does violate the axioms, but he indicates 
that he does not regard such behavior as empirically significant* 

I will invoke a notion similar to "fuzziness” or "vagueness” specifically 
to explain significant violations of the axioms* 

Let us Imagine an experiment in which the variable "ambiguity" 

Is experimentally controlled. Assume that there is a critical level 
of ambiguity so that we can classify events either as ambiguous or 
non-aroblguous. Let us suppose tnct the relative likelihood of 
certain classes of events are unambiguous with respect to each other, 
but that the relative likelihoods of events within a given class 
may be ambiguous (though they need not be e^ual; ambiguity is not 
the same notion as likelihood). 

For example, statistical analysis of the results of horse races 

reveals that the "favorite" wins between l/3 and 1/2 the time; it does 

not reveal much else. We may Imagine that a particular bettor, knowing 

an "unambiguous" 

this, assigns a/likelihood of 1/3 to the favorite (knowing notning 
about the horses except* the amounts bet) and 2/3 to the pack oi 
non-favoritess but that the relative likelihoods of the individual 
non-favorites are ambiguous (not necessarily e<iual), 

Chipman's experiment can be modified slightly to approach this 
situation* Suppose urn I contains anxiuikaawn 100 red and black balls 
in unknown proportion (or sampled* 5R-5B); urn II contains 100$ yellow 
and blue balls, fifty of each. The two urns are dumped into one large 
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urn and contents randomized# We may suppose that he assigns equal 
probabilities to (Red or Blaok) and (Yellow or Blue), and that he 
regards Red bb equally likely to Black, Yellow to Blue. 23iat is, he 
is equally willing to bet on either member of these pairs of events. 
We can represent such choices by the following matrix* 



? 

' 6 o 

? 

fo o 

Co 

* « 


Red 

Black 

Yellow 

Blue 

I 

a 

a 

b 

b 

II 

b 

b 

a 

a 

a > b HI 

a 

b 

b 

b 

IV 

b 

a 

b 

b 

V 

b 

b 

a 

b 

VI 

b 

b 

b 

a 

We assume, then, that 

he happens to be 

Indifferent 

between actions 

I and II, between III 

and IV 

, and between V and VI, 

, Now, is he 


indifferent between, say, IV end V? Is he Indifferent between betting 
on Black or Yellow? He knows that there are exactly 50 yellow balls, 
out of 200; of the number of black balls, he knows (only) that there 
are between 0 and 50# 

Savage* e Postulates 1 and 2, the simple ordering of acts and the 
"Sure-thing principle," together Imply that actions III, IV, V and 
VI are all mutually indifferent, on the above premises (likewise 
that abab and baba, aabb fluid abba, abaa and aaba, etc#, are BJiualiy 
likely indifferent). The Intuitive plausibility of this result Is 
not overwhelming. Chlpman's results alone weigh heavily against it# 
Yet from the usual point of view, to deny Indifference Involves 
paradox* Kow can it* be, for exeunple, that a sane subject prefers 
V to IV, VI to III, yet is Indifferent between I and II? Under the 
usual Interpretation, this would Indicate that he regarded Yellow as 
more likely than Black, Blue more likely than Red, yet (Yellow or 
Blue) equally likely to (Red or 3lack)t Yet I maintain that I would 
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actually expect some such result. 

“Hie paradox perelsts only so long as we try to explain the be¬ 
havior on the basis of two factors alone, relative likelihood and 
relative preference,(the latter held constant here). The notion of 
ambiguity as a separate variable makes immediate sense here. Intuitive¬ 
ly, the likelihoods of the events (Red or Black), (Yellow or Blue), 
Yellow, Blue are unambiguous (th e y - happen -here ~to-be~^all efrualr); the 
likelihoods of Red, Black, or such events as (Red or Yellow), C-I&ca 
or Blue) are ambiguous, though they have definite boundaries. By my 
hypothesis, a choice between betting on Black or on Yellow "reveals" 
net:merely (is based upon) not merely a measure of relative likelihood 
of the two events but apnn a measure of differing ambiguity. (At 
■Uhls point, the reader may notice a similarity of role between this 
concept and the old one of “confidence. H The roles are indeed similar, 
but I have implicitly defined “ambiguity” so far in objective terms, 
as a property of the information available about an event. A thorough 
discussion of the operational definition of ambiguity would take up 
too much space here, but fct need not be defined subjectively, or even 
beheviorlatlcally)• 

Bow will this new dimension Influence behavior? I believe that 
this will vary between individuals and between different situations. 
However, there is considerable evidence in favor of one or two part¬ 
icular hypotheses. For one, a great deal of advice about “conservative 
policy implies a dependence of expectations on payoffs, in the 
direction of “expecting the worst." As Fellner puts it, “There is 
a strong presumption that the possibility of less favorable outcomes 
Is weighted heavier than the contrary.” Whether or not such advice 
is “rational,” it is reasonable to expect that it Is sometimes 
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followed # Let us suppose that the tendency appears primarily with 

respect to ambiguous events, and that it takes an extreme form# Assume 
the 

that/full likelihood of a subclass of ambiguous events Is attached, 
given any act, to the worst possible outcome under that set of events# 
That is, with respect to this set of events, the subject "mlnimaxes." 
(This extreme case Is meant to serve only as an approximation to actual 
"conservative" or "pessimistic” behavior)# But with respect to 
unambiguous events (and the subclass of ambiguous events may, as a class, 
be an unambiguous event) he does not mlnlmax; he may Indeed obey the 
Savage axioms# 

Such a man will violate Savage's Postulate 2, the Sure-thing 
Principle# Consider the horse-race example, where the relative like¬ 
lihood of Favorite versus All Non-favorites Is unambiguous (1/3-2/3) 
but the sub events within the subclass All-non-favorlte are ambiguous# 
Represent this In terms of our previous examples as an urn containing 
30 Red balls and 60 balls In an unknown proportion of Black to Yellow. 


Red Black Yellow 

la b b 

II b a b 

III a b a 

IV b a a 

By Postulate 2, If I Is preferred to XI, then III must be preferred 
to XV (since the two pairs differ only by the value of a constant 
column)# But for our conservative, the gambles reduce to the 
following* 

Red (Black or Yellow) 

la b 

II b b 

III a b 

IV b a 


He will prefer I to II, but since (31ack or Yellow) Is 
more likely than Red, he will prefer IV to III# 


unambiguously 
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Since Saves© believes strongly that behavior violating the 
Eure-thing Principle le "unreasonable," In the sense that a reasonable 
man Is unlikely to persist In such behavior If he thinks about It for 
a while, he might ask such a subject If he could explain hls choices. 

He might get some such reply as this* 

H I choose according to the mathematical expectatlonsof payoff, 
wh©r© I know them# Ph© matJiomatical ©xpect&tlon of action I is 
l/3a / 2/3b; the mathematical expectation of II may lie anywhere 
between 2/3 * l/3b and b. I like to be on the safe side; In 
when I don't have any reason to expect one thing or another, I expect 
the worst. So I assume the mathematical expectation of II is b, ana 

Pr 1ut the mathematical expectation of IV is b l/3b + 2/3a, so I 
prefer It to III, whose mathematical expectation may lie anywhere 
between l/3a ♦ 2/3b to a. M 

I don't mean to Imply that a typical subject would be so sell- 
conscious or sophlstocated. But I think that a man who argued this 
way would not necessarily be unreasonable, and he might not change 
his ways even after Savage had pointed out his violation of Postulate 
2. This Is to cast doubt on the universality of Postulate 2 even as 
a normative principle. However, I bring this up simply to lend 
"plausibility" to the hypothesized behavior as an empirical pattern. 
Actually, the bulk of the psychological evidence points In the 
direction of the opposite pattern* towards "wishful thinking, 
maxlmaxing instead of minlmaxlng. Results of experiments on guesrlng 
and forecasting Indicate that subjects usually tend to emphasize the 
hopeful, favorable possibilities In an ambiguous situation. But this 
tendency Is not equally strong under all circumstances? It Is Influenced 
strongly by the degree of ambiguity, and by the other variable I have 
bypassed so far, the Importance of the decision. <»>e will assume that 
all decisions considered are important enough to merit careful 
evaluation; otherwise, their Importance may vary). Under conditions 


i 
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of high ambiguity and high Importance, wishful thinking seems to be 
a very significant empirical phenomenon even among Intelligent 
people. 

One psychologist, McGregor, has suggested an explanation of the 
fact that It is often difficult, even by a consolous effort, to evade 
tendencies to wishful thinking. If the ambiguity of a situation consists 
In the abundance of conflicting forecasts and Indications, the decision¬ 
maker Is forced to select from the mass of conflicting evidence scraps 
of Information on which to base his expectations and decisions. Ex¬ 
periments suggest that It Is very hard to resist the tendency to se¬ 
lect the hopeful Indications, the opinions and evidence that favor the 
more desirable evente (i.e., those associated with favorable outcomes). 
This will be more marked the more "important" the decision* the more 
strongly one desires or fears a particular outcome. Can we perhaps 
see this process, even at the very highest level of declslon-maklng. 

In the evaluation of Intelligence reports? 

Thus, there may be a great quantity of Information yet the 
situation be Inescapably ambiguous (here Is an objection to the notion 
of "sample-size" as an alternative to "ambiguity"). If the situation 
Is Important enough, a relatively small traoe of ambiguity (rarely 
absent) may suffice as a basis for wishful thinking. It was possible 
for the Administration to disbelieve the reports of the CIA for the 
last two years. On the other hand, some events are pretty unambiguous. 
No one disbelieves in the existence of Sputnik, much as/tkusy would 
like to. 

Wishful thinking, of course, gives rise to the same types of 
violation as "pessimism." In the horse-race example above, he will 
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prefer II to I # yet prefer III to IV, violating Pootulate 2. He lo 
less likely to rationalize hlo behavior explicitly, but he might be 
willing to admit that where ambiguity gave him a reasonable excuse 
to "hope for the best," (actions HI and II being ambiguous), he took 

it. 

Ihe same Individual might appear conservative under some 
circumstances and wishful under others, fhe entire pattern of behavior 
of Chlpman’o subjects could be described by the following hypothesis* 

When the likelihoods of winning are about the same in the sampled urn 
and known urn (i.e., when the proportion of favorable outcomes in the 
sample and in the known population are about the same) and eq.ua! to 
50 # or better, the bettor is "conservative"| he chooses the known 
population. But when the indicated chance of winning is less than 
50#, he picks the sampled urn; he chooses ambiguity, like the 
optimist, the wishful thinker. 

bh/i tubjte-T 

One might say, when "knowledge's pleasant, he chooses knowledge; 
when "knowledge" is unpleasant, he chooses '’ambiguity." When the 
known population offers a better than 50—50 chance of winning, there 
is no pressure, no "need” for wishful thinking; nox temptation to 
overreach for a still better oddB. 3ut when the known population offers, 
at best, the likelihood of loss, the ambiguous gamble looks good. 
Although he doesn’t know it to be better, he doesn't know that it is 
not; it offers him a reasonable basis for hope. Of course, he is 
violating Postulates 1 and 2 in both phases. 
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Such an argument Is heuristic, but 1 believe the hypotheses It 
suggests for testing will be fruitful. Chlpman himself offers several 
different Interpretations of his results, but none of them Is able to 
account for the choices In the 50-50 cases. Hence, he has refrained 
from generalizing on the basis of those results, as I have done. 

Introducing the variable ’’ambiguity” by itself seems to account 
for violations of Savage's Postulates 1 and 2, By the Sure-thing 
Principle (^ost. 2), changes In a constant column should not affect 
preference among actions} but, as we have seen. It may change the 
ambiguity of outcome of one action (If all the events In a subclass of 
ambiguous events have the same outcome, the outcome of an action with 
respect to that subclass of events is no longer ambiguous), hen ce 
lte place In the preference ordering. However, In both the psych¬ 
ological and economic literature referred to. It is stressed tnat the 
effect of ambiguity (whether it be wishful thinking or conservatism) 
depends strongly on the Importance of the decision, being stronger 
the more Important the decision. The effect of this new dimension 
of choice Is to Introduce violations of Postulate 4, the axiom 
specifying the Independence of probabilities and payoffs. 

In the Ramsey-Savage approach, the basic operation is to infn 
observe on which of two events the subject would prefer to stake a 
given prize; they Infer that he considers this event more likely, 
Postulate 4 requires that this preference be independent of the 
particular prize offered. Thus, for any a,b,c,d such that a > b, 
c*d. If axb Is preferred (Indifferent) to aYb, then cXd must be 
preferred (Indifferent) to cYd. 


) 
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Suppose that urn Z containing 100 red or black balls in unknown 

proportion jMd.de the sample, 5 rod, 4 black; suppose that urn II 

contains exactly 4? red, 51 black. Though the event Hi (red ball out 

a particular subject 

of urn I) is more ambiguous than R fi , * say prefer to bet a dollar 

on % rather than JU, That is, if a,b denote payoffs of .1 and *0, 

he* 

i/may prefer a&jb to aR g b. But if c,d are payoffs of *40 and -,30, 

1 hypothesize that the same subject may prefer ah| ca g d to cdjd. 

This would violate the Independence postulate, precluding the un¬ 
qualified Inference that is subjectively more likely than a 2 (or 
vice versa). 

Such preferences need not depend on any conscious rationale, yet 
again this particular subject night be willing to comment on his 
choicest "There is a basis for believing that the proportion of 
red balls is higher in urn I; anyway, I*m prepared to back that 
possibility with a dollar or two. But when I night lose $30..,after 
all, I don*t know what the proportion jys in urn I; it might be better 
than 50-50, it might be a lot worse, there isn’t much to go on; the 
safe thing seems to be to assume that it*s worse than it looks* I*d 
rather not bet at all, but if I have to, at least I know that urn 11 
gives me beabtarxthaaxa about a 50-50 chance, " 

Supposing that many fairly reasonable people do think and act 
this way (whether or not they should), how can we beet describe and 
predict their behavior? Hot within the Savage-hamsey framework, for 
it violates Postulate 4. (It also violates (Shipman*e "lexicographic" 
hypothesis, in which differences in ambiguity.are Influential only 
when sample distributions are equivalent), Ukewiee, it would violate 
Luce*e corresponding Axiom 2, the "decomposition axiom" which post¬ 
ulates that likelihood discrimination Is statistically independent 
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of preference discrimination, If outcome * le always preferred to 
outcome b, then the distribution of choices between the gambles 
aXb and aXb will reflect only the Imperfect discrimination between 
the likelihoods of X and Y; by Axiom 2, this distribution should be 
independent of the actual values of a and b, If P(aXb, aYb) Is the 
probability, dlreotly estimated from observation of choices, that 
aXb will be chosen over aYb, thenP(®aXb, aYb) « P(eXd, oYd), for 
any e ,d, such that o > d. 

For the subject above, we can assume that P(aH^b, aB g b)> §, and 
P(o:ijid, oB^d) 4 Incidentally, with different payoffs and a different 
(“wishful' 1 ) subject, we might expect a similar phenomenon but with 
the preferences in the “important" decision reversed, 

The following hypothesis, however, may serve to explain such 

more 

behavior, Ih# subject may asslgn/imsa likelihood to ambiguous events 

when those outcomes are “very bad" 

with relatively bad outcomes/than he assigns to the same eventa when 
the level of outcomes is lees significant. What is the empirical 
meaning of this? Precisely that he will violate the specified axioms 
in the manner described. The smut described aotsSas though” (the 
“unfavorable" event) were less likely than Bg when the stakes are 
low (though still not trivial)| but when the stakes are high, he 
aots “as though" were more likely than Bg. In other words, when 
the stakes are high he acts as though his expectations were influenced 
by the payoffsi he violates Savage*s postulate 4, Luce* e Axiom 2, 

If the Influence were “conservative," he might consciously follow this 
policy and defend it; “wishful thinking," on toe other hand, might 
be unconscious, even inadvertent, yet taxis empirically 1s possibly 


even more common. 
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A last example may Illustrate the type of phenomenon I am 
considering* In our original example, the subject was presumed to 
be Indifferent between aR^b and bR^a, and between aR^b and bRga, 
where R^ Is a red ball from an urn with unknown population and Rg 
Is a red ball from an urn with a known 50-50 distribution. (In 
a different context, R g might correspond to "Heads" on the next flip 
of a fair coin, and to "Rain In London on April 10, 1960?), How, 
suppose the subject Is Indifferent between the gamble aRgb and the 
certain outcome, e* Will he be Indifferent between aR^b and the 
same outcome, e? 

The Savage postulates Imply that he must be Indifferent. The 
probabilities are the same, the payoffs are the same; there Is no 
apparent basis for supposing that the "certainty equivalent" of 
aR^b Is any different from the certainty equivalent of aR b. Yet 
It should be clear by now that I would expect the two certainty- 
equivalents to be different, especially If the stakes (a,b) are 
high. To explain the difference, I would point to the difference 
In ambiguity (as I have used the term) of the two gambles. For the 
conservative man (who would prefer to bet on Rg than on R^), the 
less ambiguous event carries a "premium"; Its certainty equivalent 
la higher than that of the more ambiguous event. But the "wishful 
thinker," the "optimist," puts the premium on the gamble that gives 
him a permit to hope. 
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